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ELECTRONIC EQUIPMENT

TECHNICAL FIELD

[0001] The present invention relates to a cooling structure
for heat generating components of electronic equipment.

BACKGROUND ART

[0002] In some cases, in electronic equipment, a heat
radiating apparatus such as a heatsink or a heat pipe is
connected to an integrated circuit apparatus such as a central
processing unit (CPU) or a graphics processing unit (GPU).
In conventional electronic equipment, an integrated circuit
apparatus is disposed on an upper side of a circuit board with
a heat radiating apparatus provided above the integrated
circuit apparatus (e.g., Japanese Patent Laid-Open No. 2013-
222275).

SUMMARY

[0003] In conventional electronic equipment, there have
been cases in which the heat radiating apparatus constitutes
a constraint in laying out other components and in which a
cooling structure increases in size to provide sufficient
cooling performance.

[0004] Electronic equipment proposed in the present dis-
closure includes a circuit board, a heat radiating apparatus,
and heat conduction paths. The circuit board has first and
second surfaces and through holes. An electronic component
is disposed on the first surface. The second surface is on the
opposite side of the first surface. The circuit board has
through holes formed in an area where the electronic com-
ponent is disposed. The heat radiating apparatus is disposed
on the second surface of the circuit board and is located on
the opposite side of the electronic component with the
circuit board provided therebetween. The heat conduction
paths are provided in the through holes of the circuit board
and connect the electronic component and the heat radiating
apparatus. The electronic equipment ensures a higher degree
of freedom in a component layout or enhances cooling
performance for the electronic component.

BRIEF DESCRIPTION OF DRAWINGS

[0005] FIG. 1 is a schematic sectional view illustrating an
example of electronic equipment proposed in the present
disclosure.

[0006] FIG. 2A is an enlarged sectional view of a circuit
board included in the electronic equipment illustrated in
FIG. 1.

[0007] FIG. 2B is a plan view illustrating an area where
heat conduction paths illustrated in FIG. 2A are formed.
[0008] FIG. 3 is a sectional view illustrating a modifica-
tion example of the heat conduction paths formed in the
circuit board illustrated in FIG. 2A.

[0009] FIG. 4 is a plan view illustrating another modifi-
cation example of the heat conduction paths illustrated in
FIG. 2A.

[0010] FIG. 5 is a sectional view illustrating a modifica-
tion example of the circuit board illustrated in FIG. 2A.
[0011] FIG. 6 is a sectional view illustrating a modifica-
tion example of through holes and the heat conduction paths
illustrated in FIGS. 1 and 2A.

[0012] FIG. 7 is a plan view illustrating a modification
example of the circuit board illustrated in FIGS. 1 and 2A.
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DESCRIPTION OF EMBODIMENT

[0013] A description will be given below of an embodi-
ment of electronic equipment proposed in the present dis-
closure. In the description given below, directions indicated
by 71 and 72 in FIG. 1 will be referred to as upper and
lower, respectively. In the description given below, the terms
“upper,” “lower,” “upper side,” “lower side,” and so on are
used to indicate a relative positional relationship between
components, members, and elements of the electronic equip-
ment. These terms do not restrict postures of the components
and so on in the electronic equipment or the posture of the
electronic equipment.

[0014] As illustrated in FIG. 1, electronic equipment 1 has
a circuit board 10. The circuit board 10 has a base material
10qa that includes, for example, an insulating material such
as paper phenol, glass epoxy resin, and so on. Circuit
patterns 15 (refer to FIG. 2A) are formed in the base material
10a. The circuit board 10 is a multi-layer board having a
plurality of layers with the circuit pattern 15 formed in each
layer. The circuit board 10 may not be a multi-layer board.
For example, the circuit board 10 may be a double-sided
board having the circuit pattern 15 only on its upper and
lower surfaces. Alternatively, the circuit board 10 may be a
one-sided board with the circuit pattern 15 formed only on
its upper surface (surface on which an integrated circuit
apparatus or another component is mounted).

[0015] In the example of the electronic equipment 1, the
circuit board 10 has a hole h2 that connects the plurality of
circuit patterns 15 with each other as illustrated in FIG. 2A
(the hole h2 will be referred to as a “connecting hole™). A
conductor 13 is formed inside the connecting hole h2, and
the plurality of circuit patterns 15 are electrically connected
to each other via the conductor 13. For example, the inside
of the connecting hole h2 is metal-plated. Although the
conductor 13 has a tubular shape in the example of the
electronic equipment 1, the conductor 13 may be formed in
such a manner as to fill the connecting hole h2. The
connecting hole h2 is, for example, a through hole that
penetrates the circuit board 10 as illustrated in FIG. 2A.
Unlike this, the connecting hole h2 may be a recess that does
not penetrate the circuit board 10. The circuit board 10
further has through holes hl for forming heat conduction
paths 11 which will be described later.

[0016] As illustrated in FIG. 1, an electronic component is
disposed on the upper surface (first surface) of the circuit
board 10. The electronic component is, for example, a heat
generating component that generates heat during operation.
In the example of the electronic equipment 1, an integrated
circuit apparatus 5, which is a heat generating component, is
disposed on the circuit board 10. The integrated circuit
apparatus 5 is, for example, a microprocessor, a memory, an
analog signal processing circuit, or other components but is
not limited thereto. Also, the integrated circuit apparatus 5
may be a system in package (Sip) having a plurality of
integrated circuit (IC) chips (silicon die) sealed inside a
single package. In this case, the integrated circuit apparatus
5 may be a Sip having a plurality of IC chips arranged
horizontally side by side or a Sip having a plurality of IC
chips arranged vertically side by side. In the example
illustrated in FIG. 1, the integrated circuit apparatus 5 has
two IC chips 5¢ and 5d that are vertically stacked one on top
of the other. An electronic component susceptible to tem-
perature effects may be disposed on the circuit board 10 in
place of the integrated circuit apparatus 5. Examples of such
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an electronic component may be a sensor, a light emitting
diode (LED), an inverter, a motor, and so on.

[0017] The integrated circuit apparatus 5 is a surface-
mounted component with a plurality of terminals connected
to electrode pads 16 (refer to FIG. 2B) formed on the surface
of the circuit board 10. In the example of the electronic
equipment 1, the integrated circuit apparatus 5 is a ball grid
array (BGA) type with a plurality of solder balls 556 (refer to
FIG. 1) on its lower surface. The solder balls 56 are each
connected to the electrode pad 6. It should be noted that the
integrated circuit apparatus 5 may not be a BGA type. For
example, the integrated circuit apparatus 5 may have a
plurality of lead terminals connected to the circuit board 10
on its outer circumferential edge rather than the solder balls.
In still another example, the integrated circuit apparatus 5
may be an insertion-mounted component having terminals
inserted into holes formed in the circuit board 10 and
soldered.

[0018] A heat radiating apparatus is disposed on the lower
surface (second surface) of the circuit board 10. As illus-
trated in FIG. 1, in the example of the electronic equipment
1, a heatsink 21 is disposed on the lower surface of the
circuit board 10. The heatsink 21 is located on the opposite
side of the integrated circuit apparatus 5 with the circuit
board 10 provided therebetween. That is, when viewed from
top, the heatsink 21 is disposed in such a manner as to
overlap the integrated circuit apparatus 5. The circuit board
10 has the through holes hl (refer to FIG. 2A) that penetrate
the circuit board 10 in an area A where the integrated circuit
apparatus 5 is disposed. The area A is sized for fitting outer
dimensions of the integrated circuit apparatus 5. That is, the
area A refers to an area immediately under the integrated
circuit apparatus 5. In other words, the area A overlaps the
integrated circuit apparatus 5 when the circuit board 10 is
viewed from top. The through holes hl stretch from the
upper surface of the circuit board 10 to the lower surface
thereof. The heat conduction paths 11 are provided in the
through holes h1. In the example of the electronic equipment
1, in the circuit board 10, the plurality of through holes hl
are formed in the area A, and the heat conduction paths 11
are provided in each of the through holes hl. The heat
conduction paths 11 connect the integrated circuit apparatus
5 and the heatsink 21, and heat is conducted from the
integrated circuit apparatus 5 to the heatsink 21 via the heat
conduction paths 11. The heat conduction paths 11 include
a material having a higher thermal conductivity than the
base material 10a of the circuit board 10.

[0019] This structure of the electronic equipment 1 elimi-
nates the need for a space for a heat radiating apparatus on
the upper side of the integrated circuit apparatus 5 as
illustrated in FIG. 1, thus making it possible to dispose
another component 9 (e.g., a transmission/reception module
with an antenna and so on, a sensor, an external storage
apparatus) of the electronic equipment 1 on the upper side of
the integrated circuit apparatus 5 and ensuring a higher
degree of freedom in laying out the component 9. In the
example of the electronic equipment 1, the component 9 is
disposed on the opposite side of the heatsink 21 with the
circuit board 10 and the integrated circuit apparatus 5
provided therebetween. That is, the component 9 is disposed
close to the upper side of the integrated circuit apparatus 5.
Specifically, a distance L1 between the component 9 and the
integrated circuit apparatus 5 is smaller than a height H1 of
the heatsink 21. Unlike the example of the electronic equip-
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ment 1, another heat radiating apparatus may be provided on
the upper surface of the integrated circuit apparatus 5. As a
result, two heat radiating apparatuses are provided on the
integrated circuit apparatus 5, thus providing improved
cooling performance.

[0020] The heatsink 21 is attached to the circuit board 10.
The heatsink 21 is fastened to the circuit board 10 with a
fastener such as a screw or a bolt. The heatsink 21 may be
soldered to the circuit board 10.

[0021] It should be noted that a heat pipe may be disposed
on the lower surface of the circuit board 10 as a heat
radiating apparatus in place of or together with the heatsink
21. Then, the heat conduction paths 11 may connect the heat
pipe and the integrated circuit apparatus 5.

[0022] As described above, the circuit board 10 has an
electric circuit. The electric circuit includes the circuit
patterns 15 and the conductor 13 of the connecting hole h2
described above. The heat conduction paths 11 is formed of,
for example, the same material as the conductor 13. In this
case, the heat conduction paths 11 can be formed by the
same process (plating process) as the conductor 13 during
manufacture of the circuit board 10. The heat conduction
paths 11 may be formed of the same material as the circuit
patterns 15. In this case, the heat conduction paths 11 can be
formed by the same process as the circuit patterns 15 during
manufacture of the circuit board 10. It should be noted that
the conductor 13 and the circuit patterns 15 may be formed
of the same material. The circuit patterns 15, the conductor
13, and the heat conduction paths 11 include, for example,
coppet.

[0023] The heat conduction paths 11 may include a mate-
rial different from that of the electric circuit. For example,
the heat conduction paths 11 may include a material having
a higher electric resistance than that of the electric circuit.
This prevents the heat conduction paths 11 and the heatsink
21 connected thereto from causing electronic magnetic
interference (EMI). The circuit patterns 15 include a con-
ductive material (e.g., copper), and the heat conduction
paths 11 include, for example, a metal having a higher
electric resistance than copper. The heat conduction paths 11
may include an insulating material. For example, the heat
conduction paths 11 may include thermal grease (also
referred to as “heat radiating grease”). The thermal grease is
grease such as silicone, which includes a highly thermally
conductive filler (e.g., copper, silver, or aluminum particles).
The thermal grease is filled into the through holes h1, thus
forming the heat conduction paths 11.

[0024] As illustrated in FIG. 2A, in the example of the
electronic equipment 1, the material of the heat conduction
paths 11 fills the through holes h1, and the heat conduction
paths 11 are columnar. This ensures efficient heat conduction
from the integrated circuit apparatus 5 to the heatsink 21.
The heat conduction paths 11 are not limited in structure to
the example illustrated in FIG. 2A. FIG. 3 is a diagram
illustrating another example of the heat conduction paths 11
(in FIG. 3, the same components as those in FIG. 2A are
denoted by the same reference signs). As illustrated in FIG.
3, the heat conduction paths 11 may be tubular paths formed
along inner surfaces of the through holes hl.

[0025] The heat conduction paths 11 illustrated in FIGS.
2A and 3 can be formed by a plating process conducted
during manufacture of the circuit board 10. The heat con-
duction paths 11 can be, for example, formed by a plating
process for forming the conductor 13 of the connecting hole
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h2. The method for forming the heat conduction paths 11 is
not limited to a plating process. For example, the heat
conduction paths 11 may be pins formed separately from the
manufacture of the circuit board 10. In another example, the
heat conduction paths 11 may be formed as described above
by pouring thermal grease into the through holes h1. In still
another example, the heat conduction paths 11 may be
formed integrally with the heatsink 21. That is, part of the
heatsink 21 may be inserted into the through holes h1, so that
part thereof functions as the heat conduction paths 11.
[0026] As illustrated in FIG. 2B, the through holes hl are,
for example, circular when the circuit board 10 is viewed
from top. This allows for formation of the through holes h1
with greater ease during manufacture of the circuit board 10
than in the case where the through holes h1 are rectangular.
It should be noted that the through holes h1 are not limited
in shape to being circular. For example, the through holes h1
may be long holes when the circuit board 10 is viewed from
top.

[0027] As described above, the connecting hole h2 for
connecting the plurality of circuit patterns 15 is formed in
the circuit board 10. As illustrated in FIG. 2A, a width W1
(diameter) of the through hole hl may be greater than a
width W2 (diameter) of the connecting hole h2. This ensures
improved heat conduction efficiency from the integrated
circuit apparatus 5 to the heatsink 21.

[0028] The through holes hl are not limited in size to the
example illustrated in FIG. 2A. For example, as illustrated
in FIG. 3, the width W1 (diameter) of the through hole h1
may be substantially the same as the width W2 (diameter) of
the connecting hole h2. This makes it possible to use the
same tool in a drilling process for forming the connecting
hole h2 and the through holes h1 during manufacture of the
circuit board 10, thus simplifying the manufacture of the
circuit board 10. The connecting hole h2 illustrated in FIG.
3 does not penetrate the circuit board 10. The connecting
hole h2 connects the two circuit patterns 15 formed inside
the circuit board 10.

[0029] As described above, the plurality of through holes
hl are formed in the circuit board 10. In the example
illustrated in FIG. 2B, the plurality of through holes hl are
disposed in a grid pattern. That is, the plurality of through
holes h1 are arranged side by side vertically and horizontally
at equal intervals. As illustrated in FIG. 2A, electric wires
15¢ partially included in the circuit patterns 15 may be
formed between the two adjacent through holes hl. In other
words, the through holes hl may be laid out in such a
manner as to avoid the electric wires of the circuit patterns
15.

[0030] FIG. 4 is a plan view illustrating a modification
example of the heat conduction paths 11. In the example
illustrated in FIG. 4, the circuit board 10 has a plurality of
heat conduction paths 11A, 11B, and 11C. An electric wire
15a included in part of the circuit pattern 15 is formed
between each pair of the adjacent heat conduction paths
11A, 11B, and 11C. The heat conduction paths 11A, 11B,
and 11C differ in shape and/or size when the circuit board 10
is viewed from top. Specifically, while the heat conduction
paths 11 A and 11C are rectangular, the heat conduction path
11B is in the shape of a letter L. The heat conduction path
11B is bent to match the electric wire 15a. The shapes of the
heat conduction paths 11A, 11B, and 11C may be changed
as appropriate to match the shapes of the circuit patterns 15.
Also, tip portions 11a of the heat conduction paths 11A, 11B,
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and 11C (tip portions of the through holes hl) may be
formed to be circular. This facilitates, for example, the
formation of the through holes h1 where the heat conduction
paths 11A, 11B, and 11C are formed.

[0031] As illustrated in FIG. 1, the integrated circuit
apparatus 5 has a heat conduction pad 5a on its lower
surface. Although the solder balls 55 are formed on the
outside of the heat conduction pad 5a in the example of the
integrated circuit apparatus 5, the position of the heat
conduction pad 5a is not limited thereto. When the inte-
grated circuit apparatus 5 is viewed from the bottom, the
heat conduction pad 5a is larger in size than the terminals
used to send and receive signals such as the solder balls 54.
The heat conduction paths 11 are connected to the heat
conduction pad 5a of the integrated circuit apparatus 5. In
the example of the electronic equipment 1, the plurality of
heat conduction paths 11 are located in an area B (refer to
FIG. 2B) of the heat conduction pad 5a and connected to the
heat conduction pad 5a. The heat conduction pad 5a
includes, for example, a metal.

[0032] The heat conduction pad 5a¢ may be used for
electrical connection with the circuit board 10. For example,
the heat conduction pad 5a may be used as a ground wire.
That is, in the case where the heat conduction paths 11 are
conductors, the heat conduction paths 11 may be connected
to a ground wire formed in the circuit board 10, so that the
heat conduction paths 11 and the heat conduction pad 5a are
electrically and thermally connected to each other. Unlike
such an example, the heat conduction pad 5a may not be
used for electrical connection with the circuit board 10. That
is, the heat conduction paths 11 and the heat conduction pad
5a may be electrically independent of circuitry of the circuit
board 10.

[0033] As illustrated in FIG. 1, a connecting member 31
for thermally connecting the heat conduction pad 5a and the
heat conduction paths 11 may be disposed between the heat
conduction pad 5a and the heat conduction paths 11. In the
case where both the heat conduction pad 5a and the heat
conduction paths 11 include a metal, the connecting member
31 is, for example, solder. That is, in the case where both the
heat conduction pad 5a and the heat conduction paths 11
include a metal, they are electrically and thermally con-
nected to each other, for example, by solder. The connecting
member 31 is not limited to solder. For example, the
connecting member 31 may be thermal grease (also referred
to as “heat radiating grease”) or a heat conduction sheet. The
connecting member 31 is not necessarily limited to thermal
grease or a heat conduction sheet as long as the connecting
member 31 can be deformed to accommodate a tolerance
between the heat conduction paths 11 and the heat conduc-
tion pad Sa.

[0034] As illustrated in FIG. 1, a connecting member 32
for thermally connecting the heatsink 21 and the heat
conduction paths 11 may be disposed between the heatsink
21 and the heat conduction paths 11. The connecting mem-
ber 32 is, for example, a heat conduction sheet. The heat
conduction sheet is elastic in the direction of thickness of the
circuit board 10. This ensures connection stability between
the heatsink 21 and the heat conduction paths 11 and
minimizes exertion of force on the integrated circuit appa-
ratus 5 when the heatsink 21 is pressed against the circuit
board 10. A heat conduction sheet including silicone or
acrylic resin may be used. The connecting member 32 may
be the thermal grease described above. Even in this case,
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connection stability between the heatsink 21 and the heat
conduction paths 11 can be ensured.

[0035] FIG. 5 is a diagram illustrating a modification
example of the circuit board 10 (in FIG. 5, the same
components as those in FIG. 2A are denoted by the same
reference signs). In the example illustrated in FIG. 5, the
circuit board 10 has a metal layer 18 on its lower surface
(surface facing the heatsink 21). The metal layer 18 is
formed, for example, over the entire area where the plurality
of through holes hl are formed and connect the plurality of
heat conduction paths 11. In the case where the circuit board
10 has the metal layer 18, the heatsink 21 is connected to the
metal layer 18. In this case, the heatsink 21 may be in direct
contact with the metal layer 18. Alternatively, the connecting
member 32 which is the above heat conduction sheet,
thermal grease, or another member, may be disposed
between the heatsink 21 and the metal layer 18. The metal
layer 18 is formed of, for example, the same material as the
circuit patterns 15. This allows the metal layer 18 and the
circuit patterns 15 (specifically, the circuit patterns 15
formed on the lower surface of the circuit board 10) to be
formed by the same process during manufacture of the
circuit board 10.

[0036] It should be noted that a metal layer 17 for con-
necting the plurality of heat conduction paths 11 is also
formed on the upper surface of the circuit board 10 in the
example illustrated in FIG. 5. The metal layer 17 is formed,
for example, over the entire area where the plurality of
through holes hl are formed and connects the plurality of
heat conduction paths 11. In the case where the circuit board
10 has the metal layer 17, the heat conduction pad 5a of the
integrated circuit apparatus 5 is connected to the metal layer
17. In this case, the heat conduction pad 5a may be soldered
to the metal layer 17. Instead of soldering, the connecting
member 31 which is the above heat conduction sheet,
thermal grease, or another member, may be disposed
between the heat conduction pad 5a and the metal layer 17.
The metal layer 17 is formed of, for example, the same
material as the circuit patterns 15. This allows the metal
layer 17 and the circuit patterns 15 (specifically, the circuit
patterns 15 formed on the upper surface of the circuit board
10) to be formed by the same process during manufacture of
the circuit board 10.

[0037] FIG. 6 is a sectional view illustrating a modifica-
tion example of the heat conduction paths 11. In FIG. 6, the
same components as those in FIG. 1 are denoted by the same
reference signs. In the example of electronic equipment 100
illustrated in FIG. 6, the circuit board 10 has a through hole
h3. The through hole h3 has a width W3 greater than the
width W2 of the connecting hole h2 described above. More
specifically, the width W3 is even greater than a spacing W4
between the two solder balls 55. The width W3 is greater
than half the size of the heat conduction pad 5a of the
integrated circuit apparatus 5. The width W3 may substan-
tially fit the width of the heat conduction pad 5a of the
integrated circuit apparatus 5. A heat conduction path 111 is
filled in the through hole h3. That is, the heat conduction
path 111 is formed over the entire area of the through hole
h3. The formation of the relatively large through hole h3
allows for even more efficient heat conduction from the
integrated circuit apparatus 5 to the heatsink 21.

[0038] As described above, the integrated circuit appara-
tus 5 may be a Sip having a plurality of IC chips (silicon die)
sealed inside a single package. FIG. 7 is a plan view
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illustrating an example of the circuit board 10 on which the
integrated circuit apparatus 5 as described above is mounted.
In the diagram, an area D indicates an area where the
integrated circuit apparatus 5 is disposed. Areas D1, D2, and
D3 indicate the positions of the plurality of IC chips of the
integrated circuit apparatus 5, respectively. In the circuit
board 10, heat conduction paths 111A and 111B for con-
necting the integrated circuit apparatus 5 and the heatsink 21
are formed. The positions of the heat conduction paths 111A
and 111B correspond to the positions of the IC chips of the
integrated circuit apparatus 5. That is, the heat conduction
paths 111A and 111B are located in the areas D1 and D2,
respectively. This ensures efficient cooling of the IC chips of
the integrated circuit apparatus 5. The heat conduction paths
111 A and 111B need not have the same shape. The shapes of
the heat conduction paths 111A and 111B may be changed as
appropriate to match the positions of the respective IC chips
and the circuit patterns 15 formed in the circuit board 10.
[0039] It should be noted that heat conduction paths may
not be provided for some of the IC chips of the integrated
circuit apparatus 5. For example, heat conduction paths may
not be provided for those IC chips that generate only a small
amount of heat. In the example illustrated in FIG. 7, no heat
conduction paths are provided for the IC chips disposed in
the area D3.

[0040] As described above, in the examples of the elec-
tronic equipment 1 and the electronic equipment 100, the
heatsink 21 is disposed on the lower surface of the circuit
board 10. The circuit board 10 has the through holes h1 and
h3 that penetrate the circuit board 10 in the area A where the
integrated circuit apparatus 5 is disposed. In the through
holes h1 and h3, the heat conduction paths 11, 111, 111A,
and 111B are provided. The heat conduction paths 11, 111,
111A, and 111B connect the integrated circuit apparatus 5
and the heatsink 21, allowing heat conduction from the
integrated circuit apparatus 5 to the heatsink 21 via the heat
conduction paths 11, 111, 111A, and 111B. The heat con-
duction paths 11, 111, 111A, and 111B include a material
having a higher thermal conductivity than the base material
10a of the circuit board 10. These structures of the electronic
equipment 1 and the electronic equipment 100 ensure a
higher degree of freedom in laying out other components of
the electronic equipment. In the case where another heat
radiating apparatus is disposed on the upper surface of the
integrated circuit apparatus 5 unlike the examples of the
electronic equipment 1 and the electronic equipment 100,
two heat radiating apparatuses are provided on the integrated
circuit apparatus 5, thus contributing to improved cooling
performance.

[0041] It should be noted that the present invention is not
limited to the embodiment described above and may be
modified in various manners.

1. Electronic equipment comprising:

a circuit board having a first surface and a second surface
and through holes, the first surface having an electronic
component disposed thereon, the second surface being
on an opposite side of the first surface, and the through
holes being formed in an area where the electronic
component is disposed;

a heat radiating apparatus disposed on the second surface
of the circuit board and located on an opposite side of
the electronic component with the circuit board pro-
vided therebetween; and



US 2020/0126884 Al

heat conduction paths provided in the through holes of the
circuit board and adapted to connect the electronic
component and the heat radiating apparatus.

2. The electronic equipment of claim 1, wherein

the plurality of through holes located in the area are
formed in the circuit board, and

the heat conduction path is provided for each of the
plurality of through holes.

3. The electronic equipment of claim 2, wherein

the circuit board has a circuit pattern, and

an electric wire included in the circuit pattern is formed
between two adjacent through holes of the plurality of
through holes.

4. The electronic equipment of claim 1, wherein

the circuit board includes:

a plurality of layers;

a plurality of circuit patterns formed in each of the
plurality of layers; and

a connecting hole adapted to penetrate the circuit board
and electrically connect the plurality of circuit patterns,
and

when viewed from top, the through hole is larger in size
than the connecting hole.

5. The electronic equipment of claim 1, wherein

the circuit board includes:

a plurality of layers;

a plurality of circuit patterns formed in each of the
plurality of layers; and

a connecting hole adapted to penetrate the circuit board
and electrically connect the plurality of circuit patterns,
and

when viewed from top, the through hole is substantially
the same size as the connecting hole.

6. The electronic equipment of claim 1, wherein

the electronic component is an integrated circuit appara-
tus,

the integrated circuit apparatus has a heat conduction
portion on a surface facing the circuit board, and

when the circuit board is viewed from top, the through
hole is larger in size than half the heat conduction
portion.
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7. The electronic equipment of claim 1, wherein

an electric circuit is formed in the circuit board, and

the heat conduction path includes a material having a
higher electric resistance than that of the electric cir-
cuit.

8. The electronic equipment of claim 1, wherein

an electric circuit is formed in the circuit board, and

the heat conduction path is formed of the same material as
the electric circuit.

9. The electronic equipment of claim 1, wherein

the heat conduction path is plating formed inside the
through hole.

10. The electronic equipment of claim 1, wherein

the electronic component is an integrated circuit appara-
tus,

the integrated circuit apparatus has a heat conduction
portion on a surface facing the circuit board, and

the heat conduction path is connected to the heat conduc-
tion portion.

11. The electronic equipment of claim 1, wherein

at least a heat conduction sheet or thermal grease is
disposed between the heat radiating member and the
heat conduction path.

12. The electronic equipment of claim 1, wherein

the circuit board has, on the second surface, a metal layer
connected to the heat conduction path of the through
hole and formed integrally with the circuit board.

13. The electronic equipment of claim 1, wherein

another component is disposed on an opposite side of the
heat radiating apparatus with the circuit board and the
electronic component provided therebetween, and

a distance between the another component and the elec-
tronic component is smaller than a thickness of the heat
radiating apparatus in a direction of thickness of the
circuit board.

14. The electronic equipment of claim 1, wherein

the heat conduction path includes a material having a
higher thermal conductivity than a base material of the
circuit board, and the material fills the through hole.
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